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IN THE CLAIMS: 

Please amend the claims of this application so as to read as follows: 

1. (Currently Amended) A signal receiver receiving and demodulating a 

reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said signal 
receiver comprising: 

ajirst memor y m e ans (51) for storin g adapted to store N (N is an 
integer of 2 or more) types of reference signals, each 
corresponding to an arbitrary portion in said start symbol, 
cross corr e lation valu e calculation m e ans (52, 53) for calculating 
correlators adapted to calculate a cross correlation value 
between said reception signal and each of said N types of 
reference signals, 
apeak position detection m e ans (54) for detecting detector 

adapted to detect a peak position of each of the N cross 
correlation values calculated by said cross correlation value 
calculation means correlators , 
a_frequency offset estimation means (55) for e stimatin g circuit 

adapted to estimate a frequency offset estimate value of a 
subcarrier of said reception signal for output, based on a 
cross correlation value at each of the N peak positions 
detected by said peak position detection mean s detector , 
and 

afrequency offset comp e nsation means (37) for comp e nsating 

compensator adapted to compensate for a frequency offset 
of a subcarrier of said reception signal based on the 
frequency offset estimate value estimated by said frequency 
offset estimation means circuit. 
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2. (Currently Amended) The signal receiver according to claim 1, wherein said 

frequency offset estimation m e ans circuit comprises 

aphase rotation angle calculation means (56) for calculating 

calculator adapted to calculate a phase difference of cross 
correlation values at each of said N peak positions, 
a_second memory means (57) for storing adapted to store reference 
data based on a phase rotation angle between cross 
correlation values corresponding to said N types of 
reference signals under a state where a particular frequency 
offset is present, and 
a divider m e ans (58) for dividin g adapted to divide the phase 
difference of cross correlation values calculated by said 
rotation angle calculation means calculator by said 
reference data to calculate said frequency offset estimate 
value. 

3. (Currently Amended) The signal receiver according to claim 1, wherein said 

frequency offset compensation means circuit compensates for a 
frequency offset by rotating the phase of a subcarrier of said reception 
signal based on said estimated frequency offset estimate value. 
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4. (Currently Amended) The signal receiver according to claim 1, further 

comprising a^detector m e ans for d e t e ctin g adapted to detect 
said reception signal, including a local oscillator, 
wherein said frequency offset compensation m e ans circuit 
comprises m e ans for variabl e controllin g a variable- 
controller adapted to variable -control an oscillation 
frequency of said local oscillator based on said estimated 
frequency offset value. 

5. (Currently Amended) A signal receiver receiving and demodulating 
a reception 

signal formed of a data symbol section where symbols are assigned in 
parallel to a plurality of subcarriers and modulated and a start 
symbol added ahead of said data symbol section, said signal receiver 
comprising: 

afirst memory means (51) for storin g adapted to store N (N is an 
integer of 3 or more) types of reference signals, each 
corresponding to an arbitrary portion in said start symbol, 

cross correlation value calculation mean s (52, 53,61) for 
calculating correlators adapted to calculate a cross 
correlation value between said reception signal and each of 
said N types of reference signals, 

a peak position detection means (54) for d e tecting detector 

adapted to detect a peak position of each of the N cross 
correlation values calculated by said cross correlation value 
calculation m e ans correlators , 
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ajrequency offset estimation means (65) for e s timating and 
averaging circuit adapted to estimate and average a 
plurality of frequency offset estimate values of a subcarrier 
of said reception signal for output, based on a cross 
correlation value at each of the N peak positions detected 
by said peak position d e t e ction m e ans detector , and 

ajrequency offset compensation means (37) for compensating 

compensator adapted to compensate for a frequency offset 
of a subcarrier of said reception signal, based on the 
frequency offset estimate value estimated and averaged by 
said frequency offset estimation m e ans circuit . 



6. (Currently Amended) The signal receiver according to claim 5, 
wherein said 

frequency offset estimation means circuit comprises 

a plurality of phase rotation angle calculation means (56,66) for 
calculating calculators adapted to calculate phase 
differences of a plurality of predetermined combinations of 
cross correlation values at respective ones of said N peak 
positions, 

a_second memory means (57,67) for storin g adapted to store a 
plurality of reference data based on a plurality of phase 
rotation angles between cross correlation values 
corresponding to said plurality of predetermined 
combinations of said N types of reference signals under a 
state where a particular frequency offset is present, 
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a plurality of divider m e ans (58, 68) for dividin g dividers adapted 
to divide a plurality of phase differences of cross correlation 
values calculated by said plurality of rotation angle 
calculation means calculators by respective corresponding 
ones of said plurality of reference data to calculate a 
plurality of frequency offset estimate values, and 

an averager adapted to average av e raging means (69) for av e raging 
a plurality of frequency offset estimate values from said 
plurality of divid e r m e ans dividers for output. 

7. (Currently Amended) The signal receiver according to claim 5, 
wherein said 

frequency offset compensation means circuit compensates for a 
frequency offset by rotating the phase of a subcarrier of said reception 
signal based on said estimated and averaged frequency offset estimate 
value. 

8. (Currently Amended) The signal receiver according to claim 5, further 

comprising detector means for detectin g a detector adapted to 
detect said reception signal, including a local oscillator, 
wherein said frequency offset compensation m e ans circuit 
comprises mean s for variable controllin g a variable- 
controller adapted to variable -control an oscillation 
frequency of said local oscillator based on said estimated 
and averaged frequency offset estimate value. 
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9. (Currently Amended) A signal receiver receiving and demodulating a 

reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said signal 
receiver comprising: 

ajirst memory means (101,102) for storin g adapted to store N (N 
is an integer of 2 or more) types of reference signals, each 
corresponding to an arbitrary portion in said start symbol, 
cross correlation value calculation m e ans (105,106) for calculating 
correlators adapted to calculate a cross correlation value 
between an applied first signal and each of said N types of 
reference signals, 
apeak position det e ction m e ans (114) for d e t e ctin g detector 

adapted to detect a peak position of each of the N cross 
correlation values calculated by said cross corr e lation valu e 
calculation m e an s correlators , 
^frequency offset estimation m e ans (107) for es timatin g circuit 
adapted to estimate a frequency offset estimate value of a 
subcarrier of said first signal applied to said cross 
correlation value calculation means correlators for output, 
based on a cross correlation value at each of the N peak 
positions detected by said peak position d e t e ction m e ans 
detector , and accumulating the frequency offset estimate 
values, 
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aphase rotation mean s (108) for rotatin g rotator adapted to rotate 
a phase of a subcarrier of an applied second signal based 
on the frequency offset estimate value estimated by said 
frequency offset estimation mean s circuit , 

a_second memory m e ans (104) for storin g adapted to store said 

second signal whose phase is rotated by said phase rotation 
means rotator , 

control m e ans for e x e cutin g a controller adapted to execute once a 
first control operation of applying said reception signal to 
said cross correlation value calculation means correlators 
as said first signal and to said phase rotation m e ans rotator 
as said second signal to accumulate frequency offset 
estimate values of a subcarrier of said reception signal, and 
rotating the phase of the subcarrier of said reception signal 
for storage in said second memory means , and repeating (N 
- 1) times a second control operation of applying the signal 
stored in said second memory means to said cross 
correlation value calculation means correlators as said first 
signal and to said phase rotation means rotator as said 
second signal to accumulate frequency offset estimate 
values of a subcarrier of the signal stored in said second 
memory, and rotating the phase of the subcarrier of the 
signal stored in said second memory for storage in said 
second memory means , and 

afrequency offset compensation m e ans (110) for comp e nsating 
circuit adapted to compensate for a frequency offset of the 
subcarrier of said reception signal based on an added value 
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of N frequency offset estimate values accumulated by said 
first and second control operations. 



10. (Currently Amended) The signal receiver according to claim 9, wherein said 
frequency offset compensation means circuit compensates for a 
frequency offset by rotating the phase of the subcarrier of said 
reception signal based on the added value of said frequency offset 
estimate values. 



11. (Currently Amended) The signal receiver according to claim 9, further 

comprising ajietector m e ans for d e t e cting adapted to detect said 
reception signal, including a local oscillator, 
wherein said frequency offset compensation m e ans circuit comprises 

m e ans for variabl e controllin g a variable-controller adapted 
to variable-control an oscillation frequency of said local 
oscillator based on the added value of said frequency offset 
estimate values. 



12. (Currently Amended) A signal receiver receiving and demodulating a 

reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said signal 
receiver comprising: 
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ajirst memory m e ans (2111 for storin g adapted to store N (N is an 
integer of 2 or more) types of reference signals, each 
corresponding to an arbitrary portion in said start symbol, 
and a plurality of reference data based on a phase rotation 
angle between cross correlation values corresponding to a 
plurality of sets of said reference signals, each set formed of 
two or more types of said reference signals, under a state 
where a particular frequency offset is present, 

cross corr e lation valu e calculation m e ans (205,206) for calculating 
correlators adapted to calculate a cross correlation value 
between an applied first signal and respective reference 
signals of each said set, 

peak position detection means (209) for detectin g detector adapted 
to detect a peak position of each cross correlation value 
calculated by said cross correlation value calculation means 
correlators , 

a^second memory m e ans (212) for extracting and storin g adapted 
to extract and store a portion of said reception signal, 

afrequency offset estimation means (206) for estimatin g circuit 
adapted to estimate a frequency offset estimate value of 
said first signal applied to said cross corr e lation value 
calculation means correlators for output, based on a cross 
correlation value at each peak position detected by said 
peak position d e tection means detector and reference data 
corresponding to said reference signal of said each set, 
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an adder means (2 14) for accumulatin g adapted to accumulate the 
frequency offset estimate values output from said frequency 
offset estimation means circuit , 

a_phase rotation means (207) for rotating rotator adapted to rotate 
a phase of said reception signal stored in said second 
memory means , based on the frequency offset estimate 
value estimated by said frequency offset estimation m e an s 
circuit , 

control means for e x e cutin g a controller adapted to execute a first 
control operation of applying said reception signal to said 
cross corr e lation valu e calculation m e ans correlators as 
said first signal to calculate a cross correlation value with 
respective reference signals of a set corresponding to the 
smallest reference data of said plurality of reference data, 
and estimating a frequency offset estimate value of said 
reception signal by said frequency offset estimation m e ans 
circuit based on the calculated cross correlation value and 
said smallest reference data, and for repeating a second 
control operation of applying said reception signal whose 
phase is rotated based on said estimated frequency offset 
estimate value and stored in said second memory means to 
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said cross corr e lation valu e calculation means correlators 
as said first signal to calculate a cross correlation value 
with the set of reference signals corresponding to the 
smallest unused reference data from said plurality of 
reference data, and estimating a frequency offset estimate 
value of the signal stored in said second memory by said 
frequency offset estimation means circuit , based on the 
calculated cross correlation value and said smallest unused 
reference data, and 
afrequency offset comp e nsation m e ans (208) compensating 

compensator adapted to compensate for a frequency offset 
of the subcarrier of said reception signal based on an added 
value of frequency offset estimates accumulated by said 
adder m e ans and calculated by said first and second 
control operations. 



13. (Currently Amended) The signal receiver according to claim 12, wherein said 
signal extracted from said reception signal and stored in said second 
memory m e ans is said start symbol. 



14. (Currently Amended) The signal receiver according to claim 12, wherein said 
frequency offset compensation means circuit compensates for a 
frequency offset by rotating the phase of a subcarrier of said reception 
signal based on the added result of said frequency offset values. 
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15. (Currently Amended) The signal receiver according to claim 12, further 

comprising a^detector means for detectin g adapted to detect said 
reception signal, including a local oscillator, 
wherein said frequency offset compensation mean s circuit comprises 
m e ans for variabl e controllin g a variable-contoller adapted to 
variable-control an oscillation frequency of said local oscillator 
based on the added value of said frequency offset estimate values. 



16. (Currently Amended) A signal receiver receiving and demodulating a 

reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said signal 
receiver comprising: 

a_C/N detection m e ans (309) for detectin g detector adapted to 

detect a C/N of said reception signal, 
amemory m e ans (302) for storin g adapted to store a data table 
identifying an optimum reference signal corresponding to 
the C/N of said reception signal, 
reference signal output means (303, 304) for providin g outputs 

adapted to provide N (N is an integer of 2 or more) types of 
optimum reference signals, each corresponding to an 
arbitrary portion in said start symbol, based on said data 
table according to said detected C/N, 
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a_cross corr e lation value calculation m e ans (305, 306) for 
calculating correlator adapted to calculate a cross 
correlation value between said reception signal and each of 
said N types of reference signals, 

apeak position d e t e ction m e ans (307) for d e t e ctin g detector 

adapted to detect a peak position of each of the N cross 
correlation values calculated by said cross corr e lation valu e 
calculation m e ans correlator , 

ajrequency offset estimation mean s (308) for e stimating circuit 
adapted to estimate a frequency offset estimate value of a 
subcarrier of said reception signal for output, based on a 
cross correlation value at each of the N peak positions 
detected by said peak position detection means, and 

^frequency offset comp e nsation m e ans (301) for comp e nsating 
compensator adapted to compensate -for a frequency offset 
of the subcarrier of said reception signal, based on a 
frequency offset estimate value estimated by said frequency 
offset estimation means circuit. 



17. (Currently Amended) The signal receiver according to claim 16, wherein said 
frequency offset compensation means compensator compensates for a 
frequency offset by rotating the phase of the subcarrier of said 
reception signal based on said estimated frequency offset estimate 
value. 
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18 (Currently Amended) The signal receiver according to claim 16, further 
comprising d e t e ctor m e ans for det e ctin g a detector adapted to 
detect said reception signal, including a local oscillator, 
wherein said frequency offset comp e nsation m e ans compensator 

comprises means for variabl e controllin g a variable-controller 
adapted to variable-control an oscillation frequency of said local 
oscillator based on said estimated frequency offset estimate value. 



19. (Original) A method of compensating for a frequency offset of a subcarrier of 
a reception signal in a signal receiver receiving and demodulating the 
reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said method 
comprising the steps of: 

calculating a cross correlation value between said reception signal 
arid each of N (N is an integer of 2 or more) types of 
reference signals, each corresponding to an arbitrary 
portion in said start symbol, 
detecting a peak position of each of said N calculated cross 

correlation values, 
estimating a frequency offset estimate value of a subcarrier of said 
reception signal for output, based on a cross correlation 
value at each of said N detected peak positions, and 
compensating for a frequency offset of the subcarrier of said 

reception signal based on said estimated frequency offset 
estimate value. 
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20. (Original) A method of compensating for a frequency offset of a subcarrier of 
a reception signal in a signal receiver receiving and demodulating the 
reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said method 
comprising the steps of: 

calculating a cross correlation value between said reception signal 
and each of N (N is an integer of 3 or more) types of 
reference signals, each corresponding to an arbitrary 
portion in said start symbol, 
detecting a peak position of each of said N calculated cross 

correlation values, 
estimating and averaging a plurality of frequency offset estimate 
values of the subcarrier of said reception signal for output, 
based on the cross correlation value at each of said N 
detected peak positions, and 
compensating for a frequency offset of the subcarrier of said 
reception signal, based on said estimated and averaged 
frequency offset estimate value. 



K. Imamura, et al. 
USSN: 09/980,752 
Page 17 



2 1 . (Original) A method of compensating for a frequency offset of a subcarrier of 
a reception signal in a signal receiver apparatus receiving and 
demodulating the reception signal formed of a data symbol section where 
symbols are assigned in parallel to a plurality of subcarriers and 
modulated and a start symbol added ahead of said data symbol section, 
said method comprising: 

a first control step, said first control step including the steps of 

calculating a cross correlation value between said reception 
signal and each of N (N is an integer of 2 or more) types of 
reference signals, each corresponding to an arbitrary 
portion in said start symbol, 
detecting a peak position of each of said N calculated cross 

correlation values, 
estimating a frequency offset estimate value of the subcarrier of 
said reception signal, based on the cross correlation value 
at each of said N detected peak positions for output, as well 
as accumulating the estimated frequency offset estimate 
values, 

rotating the phase of the subcarrier of said reception signal based 

on said estimated frequency offset estimate value, and 
storing said phase-rotated reception signal, 
said method further comprising a second control step, said second 
control step including the steps of 

calculating a cross correlation value between said stored 
phase-rotated reception signal and each of said N 
types of reference signals, 
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detecting a peak position of each of said calculated cross 
correlation values, 

estimating a frequency offset estimate value of the 

subcarrier of said stored phase-rotated reception 
signal for output, based on the cross correlation 
value at each of said N detected peak positions, as 
well as accumulating the estimated frequency offset 
estimate value, 

rotating the phase of the subcarrier of said stored phase- 
rotated reception signal based on said estimated 
frequency offset estimate value, and 

storing said phase-rotated reception signal, 
said method comprising the steps of: repeating said second control 

step (N - 1) times after said first control step, and 

compensating for a frequency offset by rotating the phase of 
the subcarrier of said reception signal based on an 
added value of the N frequency offset estimate values 
accumulated by said first and second control steps. 



22. (Original) A method of compensating for a frequency offset of a subcarrier of 
a reception signal in a signal receiver receiving and demodulating the 
reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said method 
comprising: 
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a step of storing N (N is an integer of 2 or more) types of reference 
signals, each corresponding to an arbitrary portion of said 
start symbol, and a plurality of reference data based on 
phase rotation angles between cross correlation values 
corresponding to a plurality of sets of said reference signals, 
each set formed of two or more types of said reference 
signals, under a state where a particular frequency offset is 
present, and 

a first control step, said first control step including the steps of 

calculating a cross correlation value between said reception 
signal and respective reference signals of a set 
corresponding to the smallest reference data from 
said plurality of reference data, 
detecting a peak position of each of said calculated cross 

correlation values, 
estimating a frequency offset estimate value of the 

subcarrier of said reception signal, based on the 
cross correlation value at each of said detected peak 
positions and said smallest reference data for output, 
as well as accumulating the estimated frequency 
offset estimate values, 
extracting and storing a portion of said reception signal, 
rotating the phase of said stored reception signal based on 
said estimated frequency offset estimate value, and 
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said method further comprising a second control step, said second 
control step including the steps of 

calculating a cross correlation value between said 

stored reception signal whose phase is rotated 
based on said estimated frequency offset 
estimate value, and respective reference 
signals of a set corresponding to the smallest 
unused reference data of said plurality of 
reference data, 

detecting a peak position of each of aid calculated 
cross correlation values, 

estimating a frequency offset estimate value of said 
phase-rotated stored reception signal for 
output, based on the cross correlation value at 
each of said detected peak positions and said 
smallest unused reference data, as well as 
accumulating the estimated frequency offset 
estimate values, 

repeating said second control step after said first 
control step, and 

compensating for a frequency offset by rotating the 
phase of the subcarrier of said reception 
signal based on an added value of the 
frequency offset estimate values accumulated 
by said first and second control steps. 
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23. (Original) A method of compensating for a frequency offset of a subcarrier of 
a reception signal in a signal receiver receiving and demodulating the 
reception signal formed of a data symbol section where symbols are 
assigned in parallel to a plurality of subcarriers and modulated and a 
start symbol added ahead of said data symbol section, said method 
comprising the steps of: 

detecting a C/N of said reception signal, 

storing a data table identifying an optimum reference signal 

corresponding to the C/N of said reception signal, 
providing N (N is an integer of 2 or more) types of optimum 
reference signals, each corresponding to an arbitrary 
portion in said start symbol, based on said data table, 
according to said detected C/N, 
calculating a cross correlation value between said reception signal 

and each of said N types of reference signals, 
detecting a peak position of each of said N calculated cross 

correlation values, 
estimating a frequency offset estimate value of the subcarrier of 
said reception signal for output, based on the cross 
correlation value at each of said N detected peak positions, 
and 

compensating for a frequency offset of the subcarrier of said 

reception signal based on said estimated frequency offset 
estimate value. 



